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Recent studies have revealed the presence of a population 
of Thy-l + epidermal cells in murine epidermis . These ex-
periments were designed to determine whether analogous 
Thy-l + cell populations occur in rat and human epidermis. 
Thy-l + cells could not be demonstrated in epidermal sheets 
M uch interes t has been generated by the obser-vation of murine epidermal cells bearing the cell surface glycoprotein, Thy-l [1-4) . Although the function of Thy-l glycoprotein is unknown, its presence on various populations of cells at dif-
ferent stages of differentiation as well as its relationship to other 
molecules of the immunoglobulin superfamily suggest that 
Thy-l protein may playa role in intercellular communication (5) . 
These studies were designed to determine whether cells bearing 
Thy-l protein are present in rat and human epidermis. 
MATERIALS AND METHODS 
Skin biopsies were obtained after local lidocaine anesthesia from 
the upper forearms of 1 female and 2 male volunteers aged 28, 
23, and 43 years, respectively, and from an active psoriatic lesion 
biopsied from a female patient. In addition, postmortem skin 
samples were excised from the anterior chest wall of a male (age 
> 60 years). Tissues were incubated with 0.75% EDT A for 90--120 
min to facilitate separation of epidermal sheets from the under-
lying dermis. After thorough washing in phusphate-buffered sa-
line (PBS), tissues were fixed in methanol for 10 min at - 20°C, 
rehydrated in PBS for 60 min, and incubated overnight with a 
1: 100 dilution of monoclonal antihuman brain Thy-l antibody, 
F-lS-42-1 (provided by Dr. J. W. Fabre, Queen Victoria Hospital, 
Sussex, U.K.) at 4°C. Epidermal sheets were then washed 3 times 
in cold PBS followed by incubation with a 1: 40 dilution of fluo-
rescein isothiocyanate (FITC)-conjugated goat anti mouse IgG 
(Cappel Laboratories, Malvern, Pennsylvania) for 30 min at 4°C, 
and final washing in PBS. A standard positive control for the 
activity of human anti-Thy-l antibody (suggested by Dr. Fabre) , 
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derived from rat and human skin or in epidermal cell lines, 
KB and A431. To date, Thy- l + epidermal cells have been 
observed only in murine epithelia. The cellular equivalent 
of the murine Thy- l + cell in other species remains elusive. 
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utilized frozen sections of O. C. T. (Miles Laboratories , Naper.., 
ville, Illinois) embedded normal human sciatic nerve cut at 8 JLm 
and stained by the same procedure with the exception that in", 
cubation with primary antibody was for a period of 30 min. 
Epidermal cell lines, KB and A431, derived from human squa.., 
mous carcinomas (provided by Dr. A. C. King, University o~ 
Illinois at Chicago) were grown on glass coverslips in RPMI 1640 
containing 13% fetal bovine serum (6) and fixed in - 20°C ethanol 
for 10 min, rehydrated in PBS for 30 min, and incubated with, 
FITC-conjugated monoclonal anti-mouse Thy-1.2 (Becton Dick" 
inson, Mountain View, California) dilution 1 : 100 for 30 min at 
4°C in the dark. 
Epidermal sheets derived from adult Sprague-Dawley, Brown, 
Norway, Lewis, and Long Evans rat ear and flank skin were 
prepared as described above and stained with the following pri.., 
mary antisera: monoclonal anti-Thy-I. 1 (New England Nuclear, 
Boston, Massachusetts) dilution 1: 100; Ox7, a monoclonal mouse 
antirat antibody which recognizes the Thy-I.1 allodeterminant 
protein characteristic of rat (Sera Laboratories, ' Sussex, U . K.) 
dilution 1 :20; and R 7.6, an F(ab)'2 fragment of IgG prepared 
from a rabbit heteroantiserum against rat brain Thy-1 (the gift 
of Dr. R. J. Morris, Medical Research Council, U.K.), used at 
a dilution of 1: 100. Rat epidermal sheets were incubated with. 
primary antisera for 18 h at 4°C, washed 3 times for a total of 15 
min with cold PBS, followed by incubation for '30 min at 4°C in, 
the dark with FITC-conjugated goat antimouse or FITC-conju, 
gated goat antirabbit IgG as appropriate. Epidermal sheets stained 
with either monoclonal anti mouse Thy- I.2 (which is not ex, 
pressed on rat tissues [7)) or with conjugated antibodies only, 
served as negative controls. 
In another study, epidermal sheets obtained from the ears of 
New Zealand white rabbits were incubated with a heteroserum 
raised against rabbit T lymphocytes (provided by Dr. K. M . 
Knight, University of Illinois at Chicago). 
After staining, all tissues were thoroughly washed 3 times in, 
PBS, mounted on glass slides with paraphenylenediamine buffer 
(8), and examined with a Leitz microscope equipped for epi.., 
fluorescence . 
In rat and human epidermis, Thy-l staining could be seen 
which was not associated with any discrete cells. Such acellular 
staining was associated with structures morphologically resem, 
bling nerve endings [9,10). Experiments utilizing a rabbit het, 
eroserum directed against a 200 kD neurofilament (supplied by 
Dr. D. Soifer, Institute for Basic Research in Developmental 
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Figure 1. Thy-1 + cells in murine ea r epidermis visualized by immu-
nofluorescence. Epidermal sheets reveal dendritic (a) and round (b) Thy-
1 + cells stained by FITC-Iabeled m onoclonal anti-Thy-1.2 antibody. Sca le 
bar = 10/-Lm. 
Disabilities, Staten Island, N ew York) fai led to yield unequi vocal 
results documenting the presence of free nerve endin gs either 
adherent to or within epidermal sheets. In a further effort to 
visualize free epidermal neural fLlaments, rat epidermal sheets 
were stained by the method of Luna [11]. These experim ents were 
also inconclusive. However, since it was clea r that immunoflu-
orescence microscopy for Thy-1 protein in species other than 
mouse failed to stain any Thy-1 + epidermal cells, further attempts 
to characterize the acellular structures were abandoned because 
they were beyond the focus of this study. 
RESULTS 
Previous studies in this and other laboratories have shown the 
presence ofThy-1 + dendritic and round cells in murine epidermis 
(Fig 1) . In contras t, immunofluorescence microscopy failed to 
reveal Thy-1 + cells in human and rat epidermis. Whereas, mono-
clonal antibody directed against purified human brain Thy-l stained 
sections of human peripheral nerve (Fig 2), it did not reveal any 
Thy-1 + epidermal cells in normal human skin (Fig 3) . Pso riatic 
skin and the human-derived epidermal cell lines KB and A 431 
were also Thy-1 negative. Human anti-Thy-l antibody did reveal 
the presence of noncellular structures which appeared to have 
morphologic characteristics similar to nerve fibers. These struc-
tures were observed adhering to the dermal aspect of human 
epidermal sheet preparations. 
Figure 2. Positive staining of cryostat sectioned no rmal human nerve 
by anti-human Thy-l antibody. (Immunofluorescence microscopy) Sca le 
bar = 10 /-Lm . 
RAT AND HUMAN EPIDERM IS ARE Thy-l + 31 
Figure 3. Human epidermal sheet preparations did not revea l Thy-l + 
epidermal cells. Monoclonal antibody directed against purified hum an 
brain Thy-l revealed only faint fibri llar fluorescence. n, Biopsy specimen ; 
b, autopsy specimen. (Immunofluo rescence microscopy) Sca le bar = 10 
/-Lm . 
Parall el stud ies of rat ear and fl ank epidermis from 4 different 
rat strains showed no Thy-l + cells after epidermal sheets were 
stained with monoclonal anti-Thy-1.1 an tibody, Ox7, or the het-
eroantibody, R7.6. Incubation of rat epidermal sheets with Ox7 
o[ R7 .6 did result in positive staining of structures (Fig 4) similar 
to those seen in sheets of human epidermis. Monoclonal anti-
mouse Thy-l.2 antibody (which does not react with rat brain or 
lymphoid ceIJ s) served as a negative control and did not stain rat 
epidermal sheets . 
Preliminary attempts to identify a T hy-l + epidermal cell in 
rabbit epidermis utilizing a heteroserum directed against rabbit 
T lymphocy tes yielded nega tive:: results. Appropriately charac-
terized antisera directed against the T hy-l molecule are not avail-
able for species other than mouse, rat, and human. 
D ISCUSSION 
Visualization by immunoflu orescence microscopy of human and 
rat epidermis and human epidermal cell lines incubated with 
monoclonal antibodies and heteroantisera which identify several 
Figure 4. Epidermal sheets derived fro m rat ear skin were T hy-l neg-
ative . a, R 7.6, a heteroantibody directed aga inst purified rat brain detected 
onl y fibrillar noncellular structures. b, Negative control incubated w ith 
FITC-conjugated goa t antirabbit IgG. Immunoflu orescence microscopy . 
Sca le bar = 10/-Lm. 
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determinants associated with the Thy-l molecule [12] did not 
reveal dendritic or round Thy-l + epidermal cells by techniques 
proven capable of resolving such cells in murine tissues. One of 
the characteristic features of the Thy-l molecule is its variable 
distribution on tissues in different species [13] . For example, it 
has long been used as a marker for T lymphocytes in mouse [14], 
but is absent or 'expressed in very low amounts, on rat [15] and 
human [16] T cells. Conserved expression of the Thy-l molecule 
in different species is apparently observed only in brain and fi-
broblasts. Our observations concur with this heterogeneity of 
expression. A note of caution should be expressed since Thy-l 
protein may be found in a population of human and rat epidermal 
cells in amounts below the threshold of detection by indirect 
immunofluorescence [17] . The role of the Thy-l + cell in epider-
mal physiology is at present unclear [1 8]. To date, Thy-l + epi-
dermal cells have been identified only in murine stratified squa-
mous epithelia. If this cell has a critical functional role in epidermal 
physiology, one might expect that cellular eq uivalents to the Thy-
1 + cell would be present in other mammalian species. However, 
recognition of the Thy-l + equivalent cell in other species may 
prove possible only after delineation of the function{s) of the 
murine Thy-l + cell. Alternatively, the cellular equivalent of the 
Thy-l + epidermal cell in rat and human may be unresolvable 
because such cells bear a cell surface protein that is antigenically 
different from either the murine or human Thy-l glycoprotein . 
For the present, the cellular equivalent of the murine Thy-l + cell 
in other species remains elusive. 
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